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sets constructed by, 26, 116 
Adjacency 
digital pictures and, 26, 24 
ALGOL-like languages 
extensions on, 26, 82 
Algorithm 
convolutional codes, sequential de- 
coding, 25, 267 
derivation language acceptors, 25, 75 
finite memory, Bernoulli random va- 
riables, 24, l l 
pattern synchronization, 2-dimensional 
cellular space, 26, 12 
selection, set identification by succes- 
sive intersections, 24, 20 
tree-constructing, adjacency in digital 
pictures, 26, 24 
Alphabet 
codes, and fields of computation, 25, 
395 
Alternant codes, 26, 369 
Automata 
asynchronous languages and, 24, 122 
bounded-reversal multihead finite lan- 
guages, 25, 317 
cellular, simulations, 26, 286 
deterministic finite-turn pushdown, 25, 
123 
embedded pronoun reference, 24, 336 
output structure, 25, 195 
reliable finite, synthesis, 24, 212 
stochastic, dimension of stability, 24, 
201 
synchronization of growing cellular 
arrays, 25, 103 
syntactic omplexity and, 24, 305 
B 
Bandlimited functions 
bounded, implicit sampling theorem, 
24, 36 
Bhattacharyya distance 
expurgated bounds, rate distortion 
functions and, 24, 358 
Biological shape 
analysis technique, 25, 357 
Block codes 
minimum mean-square rror linear, 
data having q-adic weighting, 26, 154 
Book reviews 
Computer-Oriented Aproaches to 
Pattern Recognition, William S. 
Meisel, 24, 197 
Machine Intelligence, B. 1VIeltzer and 
D. Michie (Eds.), 26, 392 
Principles of Interactive Computer 
Graphics, William M. Newman and 
Robert F. Sproull, 24, 299 
Rate Distortion Theory: A Mathe- 
matical Basis for Data Compression, 
Toby Berger, 24, 92 
Bounds 
convolutional codes and, 25, 222 
distortion, error below and above 
channel capacity, 26, 272 
expurgated error, rate distortion func- 
tions and, 24, 358 
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implicit sampling theorem for band- 
limited functions, 24, 36 
Branching property 
measures of information, 24, 45 
C 
Capacity region 
certain multiway channels, 25, 351 
Cellular 
arrays, synchronization during growth, 
25, 103 
networks, interconnection patterns, 24, 
74 
Channels 
capacity, distortion bounds on error 
above and below, 26, 272 
discrete memoryless, capacity com- 
putation, 24, 292 
expurgated error bounds, 24, 358 
Gaussian, mutual information, linear 
feedback, 26, 296 
memoryless, maximum-likelihood de- 
coding on, 25, 222 
multiway, capacity region, 25, 351 
stationary nonanticipatory, capacity, 
26, 381 
Closure properties 
families of languages with biological 
systems, 24, 101 
Codes 
alphabet, and fields of computation, 25, 
395 
alternant, 26, 369 
asymptotically good codes for Justesen 
for low rates, 25, 341 
convolutional, maximum-likelihood de- 
coding, 25, 222 
expurgated error bounds, 24, 358 
Hadamard type and quasicyclic, 26, 
341 
hypercodes, ubclass of, 24, 45 
minimum mean-square rror linear 
block, data having q-adic weighting, 
26, 154 
random trellis, asymptotic bounds, 25, 
222 
synchronization, local testability and, 
25, 93 
Complexity 
classes, and tally languages, 26, 186 
Conjugacy 
monoid, local testability and, 25, 93 
Context 
free languages, 24, 155 
control sets on linear grammars, 25, 
206 
fuzzy languages, 26, 1 
non-context-free grammar gener- 
ating, 24, 231 
parallel, 26, 280 
-free rewriting, regulation of, 25, 10 
one and two sided, in formal grammars, 
25, 371 
Control sets 
linear grammars, 25, 206 
Convolutional codes 
maximum-likelihood decoding, 25, 222 
sequential decoding, 25 267 
Data weighting 
q-adic, minimum mean-square rror 
linear block codes, 26, 154 
Decentralized systems 
observability, 26, 45 
Decoding 
convolutional codes, 25, 222 
sequential, 25, 267 
Decoupling 
class of nonlinear systems, output 
feedback, 26, 61 
Derivation languages 
acceptors, phrase-structure grammars, 
25, 75 
Derivation set 
grammar analysis by, 24, 389 
and perimeter, in digital pictures, 24, 
384 
Digital pictures 
adjacency in, 26, 24 
perimeter and diameter in, 24, 384 
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Distortion bounds 
error rates below and above channel 
capacity, 26, 272 
DOL 
languages, periodicity of word length, 
26, 34 
systems, equivalence problems for, 25, 
166 
Drum-type storage 
file organization, 25, 145 
Embedded pronoun reference, 24, 336 
Entropy 
characterization through lattice ques- 
tionnaire, 26, 219 
L-fuzzy sets, 24, 55 
probabilistic grammars, 25, 57 
Shannon, characterization through lat- 
tice questionnaires, 26, 219 
E0L languages 
letter occurrence and distribution, 26, 
256 
Equivalence problems 
for DOL systems, 25, 166 
Feedback 
decoupling in a class of nonlinear 
systems, 26, 61 
linear, mutual information in Gaussian 
channels, 26, 296 
Finite 
memory algorithms, Bernoulli random 
variables, 24, 11 
state transformability, 24, 144 
-turn pushdown automata, equivalence 
problem, 25, 123 
Firing-squad 
synchronization problems, 2- and 
3-dimensional, 24, 163 
Flow chart 
unique-entry graphs, 25, 20 
Frequency demodulation 
signal detection of, and rotational 









mutual information, linear feedback, 
26, 296 
Generation 
autonomous sequence, 26, 201 
Generators 
synthesis of, for stable probability 
distributions, 24, 212 
Grammars 
analysis by derivation set, 24, 389 
context-free max-product, 26, 1 
control sets of linear, 25, 206 
derivation language acceptors, 25, 75 
entropies for probabilistic, 25, 57 
extensions on ALGOL-like languages, 
26, 82 
non-context-free, generating context- 
free languages, 24, 231 
one- and two-sided context, 25, 371 
operators reducing eneralized, 26, 225 
probabilisfic, 25, 393 
Graphs 
unique entry, 25, 20 
H 
Hackenbush number system 
compression of numberical data, 26, 
134 
Hadamard type and quasi-cyclic odes 
difference sets, 26, 341 
Hereditary systems 




-less systems, equivalence of DOL 
systems, 25, 166 
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measures of, with branching property, 
25, 45 
without probability, 25, 134 
stability, transmissionary invariant 
properties and, 25, 329 
theory: unbounded Toeplitz matrices 
and nonstationary time theory, 24, 
181 
Input-output relations 
probabilistic, 26, 194 
Interconnection patterns 
cellular networks, 24, 74 
maps in preserving uniformity in 
tessellation structure, 25, 1 
Interevent interval distributions 
stationary point processes, 25, 299 
Interpolators 
for randomly sampled signal recovery, 
26, 312 
Intersections 
set identification, 24, 20 
Invariant properties 
transmissional, and information sta- 
bility, 25, 329 
Khintchine theory 
stationary point processes, interevent 
interval distributions, 25, 299 
DOL, periodicity of word length, 26, 34 
embedded pronoun reference, 24, 336 
EOL, letter occurrence and distribu- 
tion, 26, 256 
grammar analysis by derivation set, 24, 
389 
identification, approximate, 26, 236 
non-context-free grammars generating 
context-free, 24, 231 
one- and two-sided context in formal 
grammars, 25, 371 
operators reducing generalized gram- 
mars, 26, 225 
parallel, context-free, 24, 144; 26, 280 
probabilistic grammars, 25, 393 
entropies, 25, 57 
regulated context-free r writing, 25, 10 
syntactic omplexity, mathematical, 24, 
305 
tally, and complexity classes, 26, 186 
Lattices 
characterization of Shannon entropy 
through questionnaire, 26, 219 
honest subrecursive classes, 24, 247 
Lindenmayer systems 
equivalence of DOL systems, 25, 166 
Logic 
hazard detection and elimination me- 
thod, 26, 351 
PI 
Languages 
ALGOL-like, extensions, 26, 82 
asynchronous, and automata, 24, 122 
bounded-reversal finite automata, 25, 
317 
closure properties, biological systems, 
24, 101 
context-free fuzzy, 26, 1 
control sets of linear grammars, 25, 206 
derivation acceptors, phrase-structure 
grammars, 25, 75 
bounded-reversal finite, 25, 317 
developmental, c osure properties, bio- 
logical system-associated, 24 101 
Maps 
neighborhood-preserving, in tessella- 
tion structure, 25, 1 
Martingale approach 
computational bounds, sequential de- 
coding, convolutional codes, 25, 267 
Mean-square rror block codes 
data having q-adic weighting, 26, 154 
Minimization 
incompletely specified fuzzy functions, 
26, 141 
Multivariate information 
theoretical structure among random 
variables, 24, 279 
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N 
Neighborhood-preserving maps 
tessellation structure, 25, 1 
Networks 
cellular interconnection structures, 24, 
74 
Nonlinear systems 
output feedback, 26, 61 
Numerical data 
Hackenbush number systems, 26, 134 
0 
Observability 
decentralized dynamic systems, 26, 45 
Optimal boundary control 
linear stochastic system, 24, 264 
Optimal control 
class of hereditary systems with 
lagging control, 26, 178 
Organization 
file, storage of relevant records on 
drum-type storage, 25, 145 
Output 
decoupling in a class of nonlinear 
systems, feedback, 26, 61 
Output structure 
finite automata, 25, 195 
Parikh equivalence problems 
equivalence of DOL systems, 25, 166 
Parsers 
abstract nondeterministic, and syntactic 
complexity, 24, 305 
Pattern 
synchronization, 2-dimensional cellular 
space, 26, 12 
Perimeter 
and diameter, in digital pictures, 24, 
384 
Periodicity 
word length in DOL languages, 26, 34 
Point processes 
stationary, interevent interval distri- 
butions, 25, 299 
Probability 
information without, 25, 134 
stable distributions, ynthesis of gener- 
ators for, 24, 212 
Programmable functions 
samples of, 25, 30 
Pronoun reference 
embedded in direct quotations, 24, 336 
Q 
Quasi-cyclic odes 
Hadamard type and, difference sets, 26, 
341 
Questionnaire 
characterization f entropy through, 26, 
219 
Randomly sampled signals 
recovery, simple interpolators, 26, 312 
Random variables 
Bernoulli, finite memory algorithms, 
24, 11 
theoretical structure of multivariate 
information, 24, 279 
Rate distortion functions 
expurgated bounds, Bhattacharyya dis- 
tance and, 24, 358 
Renewal processes 
model for interaction, with threshold 
level, 24, 1 
Rotational processes 
signal detection of, and frequency 
demodulation, 26, 99 
Sequence generation 
autonomous, 26, 201 
Sequential machines 
stochastic, set of reducible, 26, 301 
Sets 
constructed by acceptors, 26, 116 
identification, successive intersections, 
24, 20 
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Shape 
biological, analysis technique for, 25, 
357 
Signal 
detection, rotational processes and 
frequency demodulation, 26, 99 
randomly sampled, simple interpolators 
for recovery, 26, 312 
Machines 
stochastic sequential, reducible, 26, 
301 
Storage 
file organization, relevant records on 
drum-type, 25, 145 
Subreeursive classes 
distributive lattice, 24, 247 
Synchronization 
cellular arrays, 25, 103 
code, local testability and, 25, 93 
Synchronization 
2- and 3-dimensional firing-squad, 
problems, 24, 163 
Syntactic omplexity 
mathematical linguistics, 24, 305 
T 
Tessellation structures 
neighborhood-preserving maps, 25, 1 
Threshold level 
model for interaction of two renewal 
processes, 24, 1 
Toeplitz matrices 
nonstationary time series, application to 
information theory, 24, 181 
Transformability 
finite state, degree, 24, 144 
Unique-entry graphs, 25, 20 
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